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FAILURE MOIDES EFFELCTS .ﬂHﬁL‘TEIS (FMEA) —- CRITICAL HARGWARE ATTACHPENT -
MWUMBER: 06-1C-0l1l6-X PACE 184 3F

SUBSYSTEM NAME: ARS - ARPCS
REVISION : § 02/05/91

PART NAME PART HUMBER

VENDOR NAME YENDOR NUMBER
LRU : OXYBEN RESTRICTOR v070-614100

& SRU 01 RESTRICTOR, FLOW, 02 ME251-0011-0006

. THE LEE COMPANY vOCX05 1400084
m SRU 02 RESTRICTOR, FLOW, 02 MEZ2E]1.0011-0007

I a THE LEE COCMPaNY YOCX0S513950BA

PART DATA

® EXTENDED DESCRIPTION OF PART UWDER ANALYSIS:
| OXYGEN RESTRICTOR

w QUANTITY OF LIKE ITEMS: 3
TWO 12 LB/HR RESTRICTORS IM 5Y5 2
ONE 23.9 LB/HR RESTRICTOR IW SYS 1

w FUMCTION: ’
FROVIDES HEAT TO AND RESTRICTS THE OXYGEN FROW THE PRSD CRYOGENIC TANKS
PRIOR TO THE GAS BEING SENT INTO CABIN FOR CREW USAGE. ONE 23.9 LB/HR
RESTRICTOR IN SYSTEM 1 AND TwQ L2 LB/HR RESTRICTORS IN SYSTEM 2 LIMIT
OXYGEN FLOW TD 24 LB/HR PER SYSTEM. (SEE FMEA 08-3C-0250 FOR F.lILLIP.E
EFFECTS ON THE FEH COOLANT LOGR) .
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PRGE: 2 : PRINT CATE: 02/05/91 Sty
ATTACHMENT -

FAILURE HDDES EFFECTS AMALYSIS (FMEA) -~ CRITICAL FATLURE MODE FASE 187 or 2
NUMBER: 06-1C-0116-01

REVISIONS 2 37/18/%0 R

SUBSYSTEM:= ARS - ARPCS
LRU :QxYGEM RESTRICTOR CRITICALITY OF THIS
ITEM WAME: RESTRICTOR, FLOW, 02 FATLURE MODE:Ll/1

[ —— R ek el R v o R e RS

FAILURE MODE:
RESTRICTED FLOW (BLOCKED AS WORST CASE)
AUX 02 TANK NGT INSTALLED

MISSION PHASE:

AL PRELAUNCH
LO LIFT-OFF
Qg ON-ORBIT
0a DE-ORBIT
LS LAMOING 3AFING

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 (OLUMBIA
103  DISCOVERY
104  ATLANTIS
105 EMDEAVOUR

Wk g b

CAUSE:
CONTAMIMATION, CORRQSION

CRITICALITY 1/1 DURING INMTACT ABORT OMLY? NO

L ———————————————————— = ST T TP PR R R i

REDUNDANCY SCREEN A) N/A

B) N/A
C) N/A
P?SS;FAIL RATIONALE:
A
B)
C)

e ————————————e e psp——— gy ¥ N L PO E T T T L Dbl bbbkl e
e ———————————— TP L L L LR B Lt bbb DRt b e

P ———————— WY T L L LN L Dbt bl Rk

{A) SUBSYSTEM:
UNABLE TO SUPPLY OXYGEN TO CABIN THROUGH THIS CRYD SYSTEM.
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S050260Y .
FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FAILURE MODE AT .

. MUMBER: 08-1C-0116-01 HAGE 128 OF

(B} INTERFACING SUBSYSTEM{S}):
LOSS OF OME 02 SOURCE TO AIRLOCK AND LES.

(C) MISSION:
POSSIBLE EARLY MISSION TERMINATION AS OMLY ONE ODXYGEN SOURCE REMAINS
FOR CABIN, ALIRLUCK AND LES REQUIREMENTS,

(0} CREW, VEHICLE, AND ELEMENT(S):

LOSS OF ONE 02 SUPPLY SYSTEM RESULTS IN INSUFFICIENT OXYGEW FLOW TD LES
SYSTEM. LOSS OF THIS EMERGENCY SYSTEM MAY RESULT IN LO3S OF CREM/
VEHICLE.

{E}EFHHCTIDHAL CRITICALITY EFFECTS:
NON

I ————————————— PR RS e e e ke e

.y . o o o B o B o P PR B o o e AR L W ke Wk

(A) DESIGR:

THE BODY ASSEMBLY [5 MAQE OF 303 CRES STA[MLESS STEEL WHICH L5 HIGHLY
RESISTANT TO CORROSION [N AN OXYGEN ATMOSPHERE. THE RESTRICTOR I3
CALLED A VISCO JET WHICH CONTAINS UNIQUELY DESIGNED PLATES WITHIN THE
RESTRICTOR WHICH UTILIZE MULTIPLE OPENINGS [N LIEU OF THE USUAL SIMGLE
PASSAGE, THIS MAKES THE UNIT LESS SUSCEPTIBLE TO EROSION AND MORE .
RELIABLE, ALSQ, THE FLOW PATTERN WITHIN THE PLATES IS UNIQUELY
DESIGNED TO ALLOW LARGER OPENINGS THAN WOULD BE REQUIRED WITH A SINGLE
ORIFICE. THE UNIT IS THUS MUCH LESS PROME TQ CONTAMINATIOHN.

THE Q2 LINE IN THE RESTRICTOR ASSEMBLY IS MADE QF CRES 21-6-89 STAINLESS
STEEL. THE TOTAL LENGTH QF THE 02 LINE IN THE ASSEMBLY IS 96 INCHES
WITH A DIAMETER OF 1/8 INCH. THE RESTRICTOR SEAL MATERIAL IS VITONM
RUBBER ELASTOMER.

RI 7¢ _
(8) TEST: " L FRATE
ACCEPTANCE TEST - FLOW TEST: FEIHR RESTRICTOR - 9.65 4/~ 0.46 Fyitigy
LB/HR GN2 AT 60 +/- 5 F WITH AN INLET PRESSURE OF @00 PSIG. TWENTY St

L8/HR RESTRICTOR - 19.11 +/- 0.93 LB/HR GN2 AT 75 +/-5 F WITH AN INLET
PRESSURE OF 800 PSIG. PROOF PRESSURE ON OXYGEN SIDE - 157§ +50/-0 F3IG
FOR A DURATION OF 5 MINUTES. LEAK TEST ON OXYGEN SIDE - 1050 +20/-0
PS1G, MAX LEAKAGE OF 1 X 10 EXP -4 5CCS GHE ACTHAL.

GUALIFICATION TEST - BURST PRESSURE - OXYGEN TUBE: 2580 +/- 100 PSIG AT
A RATE NOT TO EXCEED 300 PSI PER MINUTE FOR A TOTAL DURATION OF 5
MINUTES, DESIGN SHOCK - 20G TERMINAL SAWTOOTH SHOCK FULSE COF 11
MILLISECONDS DURATION IN EACH OF THREE ORTHOGONAL AXES.

BENCH HANDLING SHOCK - THE SPECIMEN WAS RAISED 4" ABOVE A HARDWOOD
TABLE AND ALLOWED TO OROP, NO VISIBLE INDICATION QF DAMAGE TO THE

06-1C - 52



PAGE: 4 PRINT DATE: DZ/f05/91
SOSd2A0Y
FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FAILURE MODE ATTACRHENT -
] NUMBER: 06-1C-0116-01 Caue as oF 241
SPECIMEN RESULTED FEOM THE SHOCK TEST,
VIBRAT[ON TESTING - RANDOM VIBRATICN FOR 84 MINUTES PER AXIS INCREASING
AT 6 DB/OCTAVE FROM 20 TO 80 HZ, CCNSTANT £T ¢.3 G**2/HZ FROM BO T0 3CO
HI, DECREASING AT & DB/OCTAVE FRCM 300 TO 20G0 HZ. TRANSTENT VIBRATICN
_THE OVERALL EFFECT OF TRANSIENT EVENTS ARE ACCOUNTED FOR BY A SWEPT
STNUSOIDAL YIBRATION ENVIRCNMENT IMPGSED IN THE FREQUENCY RANGE FROM S
TO 35 HI AT AN ACCELERATION AMPLITUDE OF PLUS OR MINUS 0.25 G PEAK.
LIFE CYCLE TESTING - THERE ARE NG MOVING PARTS ASSOCIATED WITH THE
OXYGEN RESTRICTOR; WEAR, THEREFORE, OCES NGT BECOME A CONSIDERATION IN
THE LIFE CERTIFICATION PROCESS.

IN-VEHICLE TESTING - FLOW LIMITER (RESTRICTOR) TEST VERIFIES THE
REQUIRED FLUW RATE FROM THE PRSO CRYQ Q2 SYSTEM.

OMRSD — 02 REGULATOR ASSEMELY CHECKS, PERFORMED BEFORE THE FIRSY
REFLIGHT OF EACH ODREITER AND AT INTERVALS OF FIVE FLIGHTS, VERIFY
REQUIRED FLOW FROM THE PRSG SYSTEM. THE PRSD SYSTEM IS SERVICED WITH
602 PER SE-S-0073 AND THE GROUND KALF QUICK DISCONNECTS LONTAIN
FILTERS.

{C) INSPECTIDM:

RECEIVING TNSPECTION

RAW MATERIAL VERIFIED BY INSPECTION FOR MATERIAL AND PROCESS
. CERTIFICATION,

CONTAMINATION CONTROL

CLEANLINESS LEVEL 2008 PER MAQ110-301 AND 100 ML RINSE TESTS VERIFIED
BY INSPECTION. FARTS CORROSION PROTECTION APPLICATION VERIFIED BY
IMSPECTION,

ASSEMBLY /TNSTALLATION

FABRICATION OF PARTS/COMPONENTS PER ORAWING VERIFIED BY INSPECTION.
DIMENSTONAL INSPECTIONS ARE PERFORMED AND VERIFTED BY INSPECTION.
RIGID TUBING INSTALLATION PER DRAWING IMCLUDING LUBRICANT AND TORQUES
VERIFIED BY INSPECTION.

CRITICAL PROCESSES

PARTS PASSIVATION AND ELECTROD POLISHING PROCESS VERIFIED BY TNSPECTION.
BRAZING OF TUBING AND COMPONENTS VERIFTED BY INSPECTION. APPLICATION
OF LUBRICANT QM SEAL RING VERIFIED BY INSPECTION.

TESTING
ATP IS5 VERIFTED BY INSPECTION.

HANOLING/PACKAGING

PACKAGING, HANDLING, STORAGE AND SHIPFING FROCEOURES ARE VERIFIED BY
INSPECTION.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FAILURE MODE 0503601
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(D) FAILURE HISTORY:

ONE FAILURE HAS OCCURREQ:

AC8049-010, 5/2/84 IN COMPQNENT TEST IN DOWNEY, RESTRICTOR FLOW RATE
WAS 1.985 SCFM, SHOULD BE 2.04 TQ 2,37 SCFM. TWQ OF Qv-104'S THREE
RESTRICTORS WERE FOUND TO BE CONTAMINATED ALTHOUGH DOCUMENTATION
INDICATED 200A CLEAMLINESS HAD BEEN MAINTAINED. NO CORRECTIVE

ACTION - CLOSEQUT WAS EXPLAINED, PROBLEM BEING SCREEMABLE BY INSPECTION

AND TEST.
(E) OPERATIONAL USE:
o
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RELIABILITY ENGINEERING: D. R, RISING i, =, c.?aé«:—x-
DESIGN ENGINEERING : M. PRICE e =
QUALITY ENGINEERING  : M. SAVALA
NASA RELIABILITY :

NASA SUBSYSTEM MANAGER :

NASA QUALITY ASSURANCE :

R

~ONSIDEFATION WILL BE 3ivEM 70 DEFRESSLRIZING THE TABIN TO 102 =%0a & .r
TECW S17ES FIVE OF MOFE : #EJLCED  @RESSURE FEDUCES Q2 FLUA FPATE REZU[REMENT

"3 ACLEFTABLE LEVELZ:.
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